Preimplantational genetic diagnosis and mutation detection in a family with duplication mutation of DMD gene.
Duchenne muscular dystrophy (DMD) is an X-linked recessive neuromuscular disease caused by mutation in the DMD gene. A 38-year-old woman was referred to our hospital with her son who was diagnosed with DMD. Multiplex PCR failed to detect DMD mutations in the affected child. The female carrier underwent preimplantation genetic diagnosis by linkage analysis and gender determination. Eight embryos were biopsied after in vitro fertilization. Two healthy embryos determined both as females (E1 and E3) were transferred. Although the paternal allele was absent in E3, it was considered to be a result of allele dropout for the STR-49 marker. Surprisingly, a female and a male baby were delivered at 38 gestational weeks, suggesting that E3 was a male embryo with the allele dropout occurring at the SRY gene. Exon 2 duplication was detected in the DMD patient and the carrier mother using next-generation sequencing and multiple ligation-dependent probe amplification. Next, we verified the duplication of exon 2 by real-time PCR, using a special primer at 3' of intron 1, very close to exon 2. Finally, we confirmed that both newborns inherited the normal allele, using quantitative real-time PCR and linkage analysis.